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ABSTRACT
Background: Individuals’ information-seeking behaviors differ, depending 
on whether they perceive themselves as effective problem-solvers or not. 
As such, the present study examined the relationship between problem 
solving skill and online information-seeking behavior of students of medical 
sciences in general and English for specific purposes (ESP) courses. 
Methods: The present study is an applied research that adopted a survey 
method. The participants were 232 students of Kermanshah University 
of Medical Sciences and faculty of paramedical sciences, Islamic Azad 
University, Kermanshah branch. This research was conducted in 2019-
2020 during the time of COVID-19. The sampling method in this study 
was available sampling. The researchers selected the students who used the 
Internet to meet their information needs in their ESP courses. A problem-
solving questionnaire and a researcher-made scale were employed in the 
study to investigate the participants’ information-seeking behavior. To 
determine the reliability of the Problem-solving questionnaire and online 
information-seeking behavior, we used Cronbach’s alpha coefficient. The 
results of the test indicated that the reliability of the problem-solving 
questionnaire was 0.852, and that of the online information-seeking 
behavior questionnaire was 0.778, which is considered an acceptable 
level. Data were analyzed using descriptive statistics including frequency, 
percentage and mean and inferential statistics including Pearson correlation 
matrix and multiple regression using SPSS software version 22.
Result: The findings showed that there was a correlation between the scales 
of problem solving including, problem solving confidence (P<0.001), 
approach‐avoidance style (P<0.001), and personal control (P<0.001) with 
and information-seeking behavior in general and ESP courses. In addition, 
the results of multiple regression analysis revealed that the variable of 
problem solving confidence (β=0.275, P<0.05) and personal control (β=-
0.179, P<0.05) could significantly explain information-seeking behavior 
of paramedical sciences students in general and ESP courses; however, 
the avoidance style had no contribution to this study (P>0.05).
Conclusion: Medical students’ success in general and ESP courses need 
their proper online information seeking behavior which can result in 
improvement in their problem solving skill. The findings may provide 
deeper insights regarding the potential relationship between problem 
solving skill and online information-seeking behavior of students of 
medical sciences. More specifically, the role of computer- assisted 
language learning (CALL) in ESP courses is emphasized. 
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Introduction
For many years, learning in schools was 

limited to the students’ memorizing what 
they were told to, and learning was equated 
with remembering what was transmitted by 
teachers. Besides, little attention was paid to 
problem-solving skills in the learning process 
(1). Gradually, teaching through problem-
solving received acclaim. A lot of scholars, 
e.g., Jonassen, Partridge, and Hughes have 
underlined the importance of problem solving 
and argued that “problem solving is generally 
regarded as the most important cognitive 
activity in everyday and professional contexts” 
(1). This indicates that “knowing how to solve 
problems is crucial in school contexts, as 
well as in real-life situations” (2). The term 
problem solving has been defined as “using 
existing knowledge and skills to address an 
unanswered question or troubling situation, 
while problem-based learning is an approach 
to instruction in which students acquire new 
knowledge and skills while working on 
a complex problem similar to those in the 
outside world.” (3) This requires four steps: 
understanding and recognizing the problem, 
planning and finding solutions to solve 
the problem, applying a problem plan, and 
evaluating the steps of problem solving. By 
creating problem-solving conditions, students 
would be in real conditions to face problems, 
and through thinking deeply about those 
problems, they would try to examine them 
from different angles and finally innovatively 
solve them (4). This not only helps them to 
be more successful in understanding and 
conducting research at school and enhance 
the quality of their learning (5), but also 
enables them to prepare themselves to deal 
with real-life experiences (6). Problem 
solving empowers metacognition and more 
specifically helps with their regulation of 
cognition (7). Problem solving, as a learning 
process, makes individuals more efficient and 
helps them gain more self-confidence (8, 9). 
In the meantime, it enables one to “discover, 
create, or identify effective approaches to 
cope with challenging life events”(10).

Problem-solving ability consists of three 

components (11). First is a sense of self-
confidence or a sense of self-efficiency in 
dealing with problems. The second one is 
adjusting emotions when facing problems, 
and the third component is facing problems 
instead of avoiding them (12). People who 
take a problem-solving approach toward 
problems not only gain knowledge, but 
also improve their cognition (13). Studies 
have shown that students who use problem-
solving approaches develop critical thinking 
(14-16), decision-making, and reasoning 
(17) in themselves in addition to using deep 
thinking (18). Therefore, problem solving 
can be one of the influential factors in an 
individual’s behavior, especially his/her 
information-seeking behavior. Additionally, 
human beings need information for their 
growth and development, and in today’s 
world, information is of critical importance 
(19). Perhaps, one can say that up-to-date and 
sufficient information is the cornerstone of 
any development. The search for information 
by individuals or their information-seeking 
behavior has also become particularly 
important; to put it in a nutshell, one of the 
prerequisites of success in any organization 
is having access to information. Therefore, 
it is necessary for higher education students 
to know how to obtain the information they 
need and what the appropriate ways of gaining 
information are (20).

The set of activities that individuals 
perform after identifying doubt in themselves 
to meet their information needs is called 
information-seeking behavior (21). This 
includes the objective of information seeking, 
search methods, search tools, and the factors 
affecting information seeking (22). In other 
words, information-seeking behavior refers to 
activities that a person performs to meet the 
information he/she needs and encompasses 
the individual’s goals of information search, 
search methods, search tools, and the type of 
required information (22, 23). Marchionini 
(24) states that information-seeking behavior 
is a problem-oriented one because the 
starting point of information seeking is 
the individual’s information needs which 
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ultimately lead to problem solving. Thus, 
information retrieval is a process beginning 
with the need for information and continues 
through gaining help from specific search 
solutions, and the required information is 
reviewed and inspected after extraction; 
finally, the retrieved information leads to 
problem solving (25). This can affect the 
students’ academic success in different areas 
and can be an integral part of a student’s 
behavior in all subjects, sciences, and skills. 
Like any other course, ESP courses are no 
exception to this rule (25).

In recent years, increasing attention 
has been given to the use of technology 
in education and various technological 
tools such as computers have found their 
place in education. Part of such a shift of 
attention has been due to the outbreak of 
COVID-19. Due to school closure caused by 
the COVID-19 epidemic, about 1.6 billion 
students experienced detrimental effects 
on their education (26). According to the 
United Nations (27) and the World Health 
Organization (28), governments had to take 
some significant precautions to stop the virus 
from spreading, such as social distancing 
and the closure of workplaces, public places, 
and schools. For stopping and slowing the 
spread of this contagious disease, Iranian 
schools and universities all switched to online 
instruction, as has been done in many other 
nations around the world. The shift towards 
e-learning called ‘emergency e-learning’ 
(29) has had a great impact on both teaching 
and learning process (30). Emergency 
e-learning, as defined by Murphy, is “the 
temporary shift of instructional delivery 
to an alternate delivery mode due to crisis 
circumstances”. By using technological tools 
like CD players, computers, the Internet and 
software applications, a suitable learning 
environment has been provided for learners. 
Even the use of technology has improved the 
teaching practice and has enabled teachers 
to overcome the training challenges and at 
the same time update their knowledge (31). 
Meanwhile, Computer Assisted Language 
Learning (CALL) has enabled students to get 

involve in an interactive learning environment 
and make use of applications like online 
dictionaries, and programs for learning 
grammar, vocabulary, and pronunciation. 
Using technology, foreign language students 
can engage in an interactive process of 
learning, practice four language skills, and 
get involved in online information seeking 
behavior (32). CALL is considered as “an 
approach to teaching and learning foreign 
language where the computer and computer-
based resources such as the Internet are 
used to present, reinforce, and assess the 
materials to be learned” (33). On top of all 
advantages CALL can have for students, it 
can help them locate, evaluate, and use the 
information they need during the course 
of the study (34). Although such a process 
of online information search seems very 
simple, it entails highly complex cognitive 
and metacognitive strategies (35). 

Due to the key role of English in the 
advancement of knowledge and education, 
there has been a growing demand for the 
development of ESP courses (36). Therefore, 
it is around three decades since general 
English and ESP have been on the agenda 
of the Ministry of Higher Education in Iran 
(37). In addition, three credit hours of General 
English course and at least two credit hours 
of ESP have been included in the curriculum. 
While studying for higher education courses, 
Iranian students need to take these courses. 
General courses improve the students’ 
reading skills and at the same time prepare 
them for ESP courses. The main purpose of 
these courses, as (38) explained, is to enable 
students “to use English in academic and 
occupational settings″. Like other university 
students, paramedical students need to 
learn a foreign language since apart from 
the fact that some of the sources required 
by the curriculum are in English, they may 
encounter patients from abroad in their future 
careers, attend scientific conferences abroad, 
or continue their studies at higher levels (39). 

Based on the researchers’ experience, it 
seems necessary for students to be familiar 
with different sources of information and the 
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appropriate ways of searching for information 
in general and ESP courses since there is an 
overreliance on textbooks (38-40) and “the 
most commonly used tools” are textbooks (41). 
Besides, ESP students can take advantage of 
many other sources of information, including 
the Internet, audio-visual materials, etc., that 
can help them with their foreign language 
learning process. In this regard, Farahian 
and Parhamnia (42) investigated the quality 
of ESP courses from ESP instructors’ point 
of view and explored the role of quality of 
education of ESP courses in the information-
seeking behavior of the students. As they 
reported, the only resources ESP students 
used were coursebooks, and not enough 
attention is paid to their needs. Chen (43) 
studied the information searching strategy of 
EFL students from 11 universities. Based on 
the results, the participants used the strategies 
at an average level. In the same line, Johnston 
(1) explored the information literacy of EFL 
students at a higher education institute in the 
United Arab Emirates. The findings revealed 
that the students faced various challenges that 
influenced their experiences of information 
literacy. The findings of this research show 
that when EFL students read, understand, 
organize, and translate information, they 
employ various techniques. Regarding 
the relationship between problem-solving 
and information-seeking behavior (44), 
probed the relationship between Canadian 
public health professionals’ cognition of 
their problem-solving abilities and their 
information-seeking behaviors. Results 
showed a significant relationship between 
perceived problem-solving abilities and 
collaborative information-seeking behavior, 
but not individual information seeking. In 
the same vein (45), sought problem solving 
and self-efficacy skills in information seeking 
behavior among the postgraduate students 
who were writing their thesis. It was found 
that students who used problem solving skills 
have higher degrees of self-efficacy and a 
better performance regarding information-
seeking behavior.

Overall, the ability to effectively search 

and locate information in online sources is an 
essential skill for university students (46), and 
personal and cognitive factors are influential 
in information-seeking behavior; successful 
information-seeking behavior is contingent 
upon problem solving skills (47). In addition, it 
seems that the relationship between problem-
solving and information-seeking behavior has 
not so far been studied, especially in students’ 
ESP courses. Accordingly, the present study 
sought to answer the following hypotheses: 

1. There is a significant relationship 
between problem-solving skills and online 
information-seeking behavior of paramedical 
sciences students in ESP courses.

2. Problem-solving skills predict the online 
information-seeking behavior of paramedical 
sciences students in ESP courses.

3. The relationship between problem-
solving and online information-seeking 
behavior is moderated by gender.

Methods
This study is a survey in which the data 

was analyzed using descriptive statistics 
including frequency, percentage, mean 
and inferential statistics including Pearson 
correlation matrix and multiple regression 
using SPSS software version 22.

Participants
The population of the study included 

690 paramedical sciences students of 
Kermanshah University of Medical Sciences 
and Faculty of paramedical sciences, Islamic 
Azad University, Kermanshah branch who 
had either passed the ESP course or were 
studying the course in their universities. 
In order to determine the sample size, we 
used the correlation sample size formula 
(N=[(Zα+Zβ)/C]2+3). Based on the correlation 
sample size formula (Za=1.96, Zβ=1.03, a=0.05, 
β=0.15, and r=0.20) with 10% increase, 
243 questionnaires were distributed. This 
study was conducted in 2019-2020, when 
all students participated in online courses 
due to the COVID-19 pandemic quarantine. 
The inclusion criterion for ESP students was 
being an ESP student or having passed the 
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course. Purposeful sampling was used in 
this study. This means that for more validity 
of the sampling method, the students that 
used the Internet to meet their information 
needs were selected. Thus, of all distributed 
questionnaires, 11 surveys were incomplete, 
so they were excluded from the study. 
Therefore, the data analysis was based on 
232 returned questionnaires.

Data Collection Instruments
The instruments for data collection 

consisted of two questionnaires: a researcher-
made questionnaire on information-seeking 
behavior and a problem-solving questionnaire.

Problem-solving Questionnaire
Heppner and Krauskopf consider problem-

solving a series of behavioral, cognitive, 
and emotional responses formed to adapt to 
internal and external challenges (48). The 
problem solving questionnaire was developed 
by Heppner and Peterson (1982). The 
questionnaire consists of 35 items. There are 3 
additional items in the scale that are used only 
to encourage answering and are not scored. 
A 6-point Likert scale (strongly disagree to 
strongly agree) was used in the questionnaire. 
The questionnaire has three subscales 
including “problem solving confidence” 
(11 items), “approach‐avoidance style” (16 
items), and “personal control” (5 items). The 
validity and reliability of the questionnaire 
have been assessed and approved by the scale 
developers. In the study of (49), the reliability 
of its subscales was reported to be 0.72 to 0.90. 
In the study (50), the reliability was reported 
as 0.85, 0.84, and 0.72 respectively for the 
subscales using Cronbach’s test. In another 
study (51), the authors note that the reliability 
is 0.70 to 0.80. Another research (52) found 
the reliability of subscales between 0.72 and 
0.85 and the overall reliability of the scale 
was 0.90. Also, as research (53) indicated, the 
Cronbach’s alpha was 0.77. To prevent bias in 
answering, for 15 items negative statements 
are used which are scored in reverse. In the 
current research, considering that each of the 
variables was different in terms of the number 

of items, the sum of the scores of the items of 
each variable was not used, but the average of 
the items was employed. In terms of scoring, 
each item was assigned a minimum of one and 
a maximum of five. Therefore, the theoretical 
average was considered 3 in this study.

Online Information-seeking Behavior 
Questionnaire

The researcher-made information-seeking 
behavior questionnaire examines how people 
behave when searching for information in 
ESP courses. The scale was developed by 
the researchers based on the related literature 
(54-57) and consists of 15 items using a 
five-point Likert scale (strongly disagree to 
strongly agree). As to the content validity, 
the scale was given to four experts and after 
they passed judgments, some items in the 
questionnaire were revised. Cronbach’s alpha 
was used to check the reliability of the scale. 
Cronbach’s alpha coefficient also showed 
that the reliability of the online information-
seeking behavior questionnaire was 0.778, 
that is an acceptable level.

Validity and Reliability of the Instruments
1. Face validity: Since the questionnaire 

of problem-solving has been used by many 
researchers at home and abroad, it was 
given to five faculty members of the English 
language teaching field (3 people) and the 
library and information science field (2 
people). The faculty members were asked 
to find any problem in the questionnaire, 
including the degree of appropriateness or 
lack of appropriateness of the questions with 
the components, ambiguity in phrases and 
sentences, and the existence of inadequacy 
in the meanings of the words. Their opinions 
were applied in the form of minor changes 
in the problem-solving questionnaire 
and general changes in the information 
behavior questionnaire. After face validity, 
the questionnaire was given to experts to 
calculate the content validity ratio (CVR) 
and content validity index (CVI); they were 
asked to answer each of the questions as 
“necessary”, “not necessary but useful” 
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and “not necessary”. Based on the Lawshe’s 
Table, scores higher than 0.99 were accepted 
(CVR>0.99). Then, CVI was evaluated 
based on Waltz and Basel’s content validity 
index. For this purpose, the experts were 
asked to answer each of the 32 items of 
the problem-solving questionnaire and 15 
items of the information-seeking behavior 
questionnaire based on a four-point Likert 
scale (relevance, simplicity, and clarity (for 
example: “irrelevant”, “somewhat relevant”, 
“related”, and “completely related”). For this 
purpose, the CVI score was calculated by the 
sum of the agreeable points for each item that 
earned rank 3 and 4 (the highest score) on 
the total number of experts. Therefore, the 
acceptance of the items based on the CVI 
score was higher than 0.79. (CVI>0.79).

2. Construct validity: The questionnaire 
(problem-solving) was examined to estimate 
the construct validity using the exploratory 
factor analysis (EFA), scree plot, and 
convergent validity; average variance 
extracted (AVE) was used.

First, Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy (KMO) was performed. 
The results of this test showed that the 
sampling adequacy criterion of KMO was 
0.880, which indicates the appropriateness 
of the data volume for the main components. 
Also, the result of Bartlett’s test of Sphericity 
was statistically significant (x2=12214.516, 
and P<001). It can be concluded that the 
covariance between the items designed to 
measure the main constructs of the research 
is sufficient to extract at least one factor. 

The next step is to determine the 
contribution of each factor in explaining the 
total variance of all questions. The results are 

shown in Table 1. 
As shown in Table 1, the first factor with a 

specific value of 41.850, could alone explain 
13.392% of the total variance of the problem-
solving scale. The second factor with a specific 
value equal to 22.950could alone explain 
7.344% of the total variance. The third factor 
with a specific value equal to 11.295 could 
alone explain 3.16% of the total variance of the 
problem-solving questionnaire. In total, three 
factors with eigenvalues higher than one have 
been able to explain 76.094% of the variance 
of the 32 items related to the problem solving 
scale. Figure 1 shows a view of the scree plot.

The scree plot test is one of the most common 
graphic methods for selecting the appropriate 
number of factors from the eigenvalues. In 
other words, according to Table 1, the results 
of the scree plot diagram, the total explained 
variance, are the same. The presence of a steep 
slope between the factors can be an additional 
basis for selecting the final factors. In Figure 
1, three factors are greater than one, and at 
this point, a relative decrease and fall can be 
observed in the curve line. The next step is to 
perform the EFA (Varimax rotation) and AVE 
which are shown in Table 2.

In factor analysis, we used Varimax 
rotated correlation matrix to identify the 
correlation matrix between the items and 
factors and categorize each item in each 
factor. Table 2 shows the correlation matrix 
between the items and factors extracted with 
an eigenvalue higher than (1) after rotation, 
whose correlation value between the items 
and factors fluctuated between -1 and +1. 
Also, the values shown in each factor, the 
numbers in the Table, indicate that they can 
form a relationship factor with each other. 

Table 1: Total variance explained
Com-
po-
nent

Initial Eigenvalues Extraction Sums of Squared 
Loadings

Rotation Sums of Squared 
Loadings

Total % of 
Variance

Cumu-
lative %

Total % of 
Variance

Cumulative 
%

Total % of 
Variance

Cumulative 
%

1 13.392 41.850 41.850 13.392 41.850 41.850 11.668 36.462 36.462
2 7.344 22.950 64.799 7.344 22.950 64.799 9.064 28.326 64.788
3 3.614 11.295 76.094 3.614 11.295 76.094 3.618 11.305 76.094
4 0.993 3.104 79.197
5 0.949 2.965 82.162
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Figure 1: Scree plot 

Table 2: Validity and reliability of the problem-solving questionnaire using EFA, AVE, CR, and 
Cronbach’s test
Constructs Items Loadings AVE CR Cronbach’s alpha
Approach-avoidance 
style

q22 0.953 0.714 0.975 0.852
q16 0.946
q17 0.939
q18 0.937
q21 0.917
q19 0.891
q20 0.878
q14 0.855
q24 0.850
q23 0.847
q27 0.793
q15 0.782
q26 0.777
q12 0.771
q13 0.710
q25 0.595

Problem solving 
confidence

q9 0.967 0.801 0.977
q4 0.959
q6 0.946
q8 0.945
q11 0.938
q3 0.937
q10 0.928
q7 0.873
q5 0.869
q2 0.852
q1 0.555

Personal control q31 0.876 0.684 0.915
q32 0.863
q29 0.845
q30 0.821
q28 0.724
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According to this Table, the highest loading 
of the first 16 items is on the first factor (i.e. 
items q12-q27) and 11 items (q1-q11) on the 
second factor, and 5 items (q28-q32) on the 
third factor. Based on this correlation and 
the largest factor load, they can be classified 
into some factor. These factors were named 
approach‐avoidance style, problem-solving 
confidence, and personal control, respectively. 
Furthermore, in Table 2, AVE shows the 
degree of correlation of a structure with its 
indicators the more this correlation is greater 
than 0.5, the better the fit will be. In this study, 
AVE shows it to be more than 0.5.

3. Reliability: In this study, Cronbach’s 
alpha and composite reliability were used. 
Convergent validity exists when composite 
reliability (CR) is greater than 0.7. Also, CR 
must be greater than AVE. In this case, any 
convergent validity condition is present. The 
results of Cronbach’s alpha coefficient showed 
three variables were above 0.07, indicating an 
acceptable level of reliability (Table 2). 

Data Analysis
The questionnaires were collected in two 

ways. It was either given to the students in 

person or sent electronically. In this way, some 
questionnaires were collected in electronic 
forms and others with the cooperation of 
professors. Data analysis was carried out by 
Pearson correlation coefficient and multiple 
regression by using SPSS software 23.

Result
Demographic Characteristics 

The descriptive information of the research 
population is shown in Table 3.

Demographic characteristics showed 
that of 232 paramedical sciences students 
who participated in this study, 84 (36.2%) 
were male and 148 (63.8%) were female. 
Further information can be found in Table 3.  
Meanwhile, the descriptive statistics of 
problem-solving such as the mean and 
standard deviation of the scores of the 
three subscales of the problem-solving 
questionnaire are presented in Table 4.

According to Table 4, the average problem-
solving confidence was the highest at 3.71 and 
the mean of approach‐avoidance style subscale 
was the lowest at 3.20. However, all the three 
subscales were above the average level.

The first hypothesis of the research was 

Table 3: The summary of the respondents’ demographic characteristics
Category Profile Frequency Percentage
University of Medical Sciences 89 38.36
Islamic Azad University 143 61.63
Gender Male 84 36.2

Female 148 63.8
Age ⩽19 11 4.74

20-25 107 46.12
26-30 85 36.63
31-35 21 9.05
⩾36 8 3.44

Field of study Nursing 91 39.22
Laboratory sciences 75 32.32
Public health 66 28.44

Table 4: Descriptive statistics of problem solving
Variable Mean SD t P value
Problem solving confidence 3.71 0.450 t=24.191 <0.001
Approach-avoidance style 3.20 0.542 t=5.790 <0.001
Personal control 3.42 0.581 t=11.209 <0.001
Problem-solving (Total) 3.44 0.272 t=16.534 <0.001
Information-seeking behaviour 3.49 0.478 t=15.633 <0.001
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that there is a significant relationship between 
the components of problem-solving and 
information-seeking behavior of paramedical 
sciences students. To answer this hypothesis, 
we used Pearson correlation coefficient; the 
results are depicted in Table 5.

As shown in Table 5, there was a 
significant relationship between the subscales 
of problem-solving, i.e., problem solving 
confidence (P<0.001), approach‐avoidance 
style (P<0.001), and personal control 
(P<0.001) with information-seeking behavior 
in ESP, as a dependent variable. In terms 
of the intensity of correlation, the obtained 
results for problem solving confidence 
(r=0.319), approach‐avoidance style (r=0.151), 
and personal control (r=0.251) were all 
direct (positive) and at moderate level. Also, 
there was a significant relationship between 
problem-solving with online information-
seeking behavior in ESP, as a dependent 
variable (P<0.001). In terms of the intensity of 
correlation, the obtained result for problem-
solving confidence (r=0.394) were direct 
(positive) and at a moderate level.

The second research hypothesis states 
that problem solving predicts the online 

information-seeking behavior of paramedical 
sciences students in English and ESP courses. 
First, multiple regression was used to predict 
the subscales of problem solving, and the 
result was the best solution to see which of 
these subscales of problem solving can better 
predict information seeking behavior, from 
regression to the method it was used stepwise 
regression. The results of the analysis are 
presented in Tables 6 and 7.

Based on Table 6, the value of the obtained 
R was equal to 0.353. That is, the Pearson 
correlation between the predicted values 
and the real values of the dependent variable 
was 0.35. The coefficient R2 was equal to 
0.125, which means that through combining 
three independent variables, the amount 
of explained variance of the information-
seeking behavior in English and ESP courses 
defined 12% of the variance of the dependent 
variable. Also, the value of F observed in 3 
degrees of freedom was equal to 10.830 and 
P<0.05, which is significant at the level of 
0.05. The coefficients of the equation related 
to the prediction of information-seeking 
behavior in ESP courses using independent 
predictor variables are shown in Table 6.  

Table 5: Pearson correlation coefficient matrix between problem-solving and information-seeking 
behavior

Information-
seeking 
behaviour

Problem 
solving 
confidence

Approach-
Avoidance 
Style

Personal 
Control

Problem-
solving 
(total)

Information-seeking behaviour 1
Problem solving confidence 0.319** 1
Approach-avoidance style 0.151* 0.394** 1
Personal control 0.251** 0.358** 0.525** 1
Problem-solving (total) 0.299** 0.702** 0.825** 0.826** 1
*P<0.05 at the 0.05 level; **P<0.001 at the 0.01 level

Table 6: Predictor variables of information-seeking behaviour
Model Unstandardized 

Coefficients
Standardized 
Coefficients

t P value 

B Std. Error Beta
1 Problem solving confidence 0.292 0.073 0.275 3.996 <0.000

Approach-avoidance style -0.045 0.067 -0.051 -0.678 0.499
Personal control 0.148 0.061 0.179 2.418 0.016

R=0.353 F=10.830
R2=0.125 P<0.001



Parhamnia F et al.Problem-solving skills and online information-seeking behavior

Interdiscip J Virtual Learn Med Sci 2023; Vol. 14, No. 140 

As it can be seen in the Table, the two 
variables of problem solving confidence and 
personal control had a P<0.05. Thus, they 
can significantly explain the variance of 
information-seeking behavior in ESP courses. 
However, the approach‐avoidance style does 
not contribute to this research. Furthermore, 
considering the standardized beta coefficients 
indicated that the coefficient of the effect of 
the problem solving confidence was equal to 
0.275 and in personal control, it was -0.179). 
Thus, these variables can explain changes in 
information-seeking behavior in English and 
specialized language courses. 

According to the results of Table 6, two 
subscales that had an important contribution 
in predicting information-seeking behavior 
using stepwise regression, the importance of 
each is displayed in Table 7.

Based on Table 7, the approach‐avoidance 
style variable was removed from the Table, 
and the analysis was performed with two 
variables: problem solving confidence and 

personal control.
In the first step of the regression model, 

the regression equation analysis was done 
on Problem solving Confidence. In fact, 
this variable with a correlation coefficient 
of 0.319 had the highest correlation with 
information retrieval behavior. The adjusted 
coefficient of the explanation of problem 
solving confidence was equal to 0.101, which 
shows that this component can explain 10% 
of changes in information-seeking behavior. 
In the second step, regression equation was 
carried out on the personal control variable, 
and so the correlation coefficient increased 
to 0.351, and the coefficient of explanation 
enhanced to 0.123. Accordingly, it can be 
assumed that the two-dimensional problem 
solving confidence, and personal control 
together explain about 11% of the changes in 
information-seeking behavior. In addition, 
since the value of F in the second step was 
16.054 at the level (P<0.05), it could be a good 
predictor of information-seeking behavior.

Table 7: Predictor variables of information-seeking behaviour
Model Unstandardized 

Coefficients
Standardized 
Coefficients

t P 
value

R R2 Adjusted 
R Square

F

B Std. 
Error

Beta

2 Problem 
solving 
confidence

0.279 0.070 0.262 3.960 <0.000 0.351 0.123 0.115 16.054

Personal 
control

0.129 0.055 0.157 2.368 0.019

Table 8: Predictor variables of information-seeking behaviour and gender effect
Model Unstandardized 

Coefficients
Standardized 
Coefficients

t P 
value

R R2 Adjusted 
R Square

F

B Std. 
Error

Beta

1 Problem 
solving 
confidence

0.279 0.070 0.262 3.960 <0.001 0.351 0.123 0.115 16.054

Personal 
control

0.129 0.055 0.157 2.368 .019

2 Problem 
solving 
confidence

0.280 0.071 0.264 3.961 <0.001 0.351 0.123 0.112 10.680

Personal 
control

0.131 0.055 0.159 2.377 0.018

Gender 0.016 0.062 0.016 0.256 0.799
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The third hypothesis stated that the 
relationship between problem-solving and 
information-seeking behavior was moderated 
by gender. The results of the analysis are 
presented in Table 8.

According to Table 8, testing the effect of 
gender effect as a moderator with problem 
solving confidence and personal control as 
predictors indicates that problem solving 
confidence and personal control were 
significantly moderated by gender effect. 
As such, the relationship between problem-
solving and online information-seeking 
behavior is moderated by gender. 

Discussion 
The present study aimed to investigate 

the relationship between problem-solving 
and online information-seeking behavior in 
ESP courses. Based on the findings, there 
was a significant relationship between the 
components of problem-solving and online 
information-seeking behavior of paramedical 
students. Besides, in terms of the intensity 
of correlation, there was a direct (positive) 
and moderate correlation among problem 
solving confidence, approach‐avoidance 
style, and personal control. The finding is 
in tandem with (58) who argues that the 
process of information-seeking behavior 
is in connection with cognitive factors like 
problem solving. Similarly, (59) notes that the 
process of information seeking is associated 
with different processes of problem solving. 
In the same line, (60) in his model explains 
that information seeking can be regarded as 
a form of problem solving. Also, Newman et 
al. (44) investigated the relationship between 
Canadian public health professionals’ 
cognition of their problem-solving abilities and 
their information-seeking behaviors. In this 
study, an electronic survey was used to gather 
data. Based on the findings, the researchers 
found a significant relationship between 
perceived problem-solving abilities and 
collaborative information-seeking behavior, 
but not individual information seeking. As the 
authors argue, if public health professionals 
adopt a shared approach to problem solving, 

they are more likely to collaborate with others 
in seeking information to complete a task. 
In another study, Parhamnia and Farahian 
(45) found that students with problem solving 
skills had higher degrees of self-efficacy 
and had a considerably better performance 
regarding information seeking behavior.

As to the second hypothesis of the study 
which states that problem-solving skills are 
able to predict online information-seeking 
behavior, the results indicated that the two 
variables of problem solving confidence and 
personal control could explain the variance 
of online information-seeking behavior in 
English and ESP courses in a meaningful 
way; however, avoidance style did not have 
a significant role. In other words, the results 
of the stepwise multiple regression showed 
that the variable personal control had more 
effects on the students’ information-seeking 
behavior than problem solving confidence. 
Perhaps, it can be concluded that personal 
control is the main factor in information 
seeking behavior. As such, educational 
departments and university administrators 
need to promote the students’ beliefs in 
their ability to effectively perform a certain 
behavior to achieve the desired goal in order to 
improve their information seeking behavior.

The third hypothesis aimed at investigating 
the role of gender as moderating factors in 
the relationship between students’ problem 
solving and information-seeking behaviour. 
The findings revealed that gender had a 
significant impact on the relationship between 
problem solving and information seeking 
behaviour. This suggests that with respect 
to the students’ age, problem solving skills 
predict their information seeking behavior.

All in all, the findings are in line with the 
literature (44-45) on information-seeking 
behavior because information-seeking 
begins with the need for information, helps 
one to locate the information, and ultimately 
may lead to problem-solving. The results 
are supported by a study conducted by 
(45) who investigated problem solving and 
self-efficacy skills in information-seeking 
behavior. As reported, students with problem 
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solving skills have higher degrees of self-
efficacy and a better performance regarding 
information-seeking behavior. In this regard, 
(61) introduced information-seeking as a 
prerequisite to problem-solving (54, 61). 
In addition, (57) believes that information-
seeking process is related to cognitive factors 
such as thinking, comprehension, memory, 
cognition, learning, and problem-solving.

Conclusion
Since information-seeking behavior 

originates from the mental states of 
individuals, in general, the findings of the 
present study may indicate the effect of 
problem-solving variables on information-
seeking behavior. Further studies are needed 
to support a cause and effect relationship. In 
addition, the findings of this study can lead 
to a clearer explanation of the relationship 
between problem-solving and information-
seeking behavior from a theoretical and 
practical point of view. It can also provide 
a deeper understanding of the information-
seeking process from a psychological 
perspective. Since the present study explored 
the relationship between problem-solving and 
online information-seeking behavior, the 
results are expected to serve as a foundation 
for future research and to explore and identify 
newer research areas from the psychological 
dimension of individuals. Problem-solving 
is an essential skill for students, especially 
medical students, and can be considered as the 
basis of the training process for paramedical 
sciences students, and it is very important to 
promote and cultivate it among students of 
this field. This skill may improve the students’ 
information-seeking behavior, help them 
search for information more optimally, and 
show a considerable progress in courses such 
as general English and ESP. It is expected 
that by learning problem-solving skills, 
paramedical students would be more skilled 
at finding information. In research studies, 
students of other disciplines in medical 
universities should be recruited in order 
to probe the relationship between problem 
solving and information- seeking behavior. 

In addition, by holding training courses on 
using problem-solving skills, an important 
step can be taken to promote the information-
seeking behavior of paramedical students. 
Therefore, it is recommended that problem-
solving should be considered as an effective 
educational program by those involved in the 
higher education curriculum of the Ministry 
of Health and Medical Education.

   This study, like any other one, had its 
limitations, one of which was its sample size 
which makes the results less generalizable. 
Another limitation was that the population 
in this study was from the departments of 
paramedical schools and did not include 
other schools. Accordingly, future studies 
can recruit students from other paramedical 
students. We also recommend that a larger 
geographical region should be considered 
as the population in future studies. As such, 
paramedical students from different provinces 
and cities can be invited to take part in the 
study. This can enable the researchers to have 
more dependable and generalizable results.
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